Synthesis and characterization of ZrO2 nanoparticles-antimicrobial activity and their prospective role in dental care.
Nanomaterials are exerting a pull on deal with biological and pharmaceutical applications. Biomedical grade of zirconia reveals potential mechanical features of oxide ceramics. In this study, antimicrobial activity and anti-tooth decay applications of the synthesized NPs of ZrO2 were determined. The as-prepared ZrO2 NPs were characterized by UV-vis spectroscopy, FTIR and XRD, which determined the formation of ZrO2NPs and their crystalline nature. SEM analysis further revealed spherical shaped NPs and TEM analysis determined the size of the particles in the range of 15-21 nm, respectively. The antimicrobial activity of different concentrations of the synthesized ZrO2NPs was examined against gram positive bacteria (Bacillus subtilis and Staphylococcus aureus), gram negative bacteria (Escherichia coli and Pseudomonas aeruginosa), respectively. The synthesized ZrO2NPs displayed a better inhibitory action against Pseudomonas aeruginosa (inhibition zone size of 20 mm) at the concentration of 100 μg/ml compared to other bacteria due to the negatively charged P. aeruginosa cell wall readily attracting positively charged ZrO2NPs and thereby inhibiting microbial actions. Moreover, the concentration of ZrO2NPs was directly proportional to their inhibitory actions against the tested microorganisms. Finally, the preventive role of ZrO2NPs in a tooth decay pathway has been elucidated. Hence, it could be concluded that the as-prepared ZrO2NPs possess viable biomedical applications.